mRNA 3' of the A site bound codon is located close to protein S3 on the human 80S ribosome.
Ribosomal proteins neighboring the mRNA downstream of the codon bound at the decoding site of human 80S ribosomes were identified using three sets of mRNA analogues that contained a UUU triplet at the 5' terminus and a perfluorophenylazide cross-linker at guanosine, adenosine or uridine residues placed at various locations 3' of this triplet. The positions of modified mRNA nucleotides on the ribosome were governed by tRNA(Phe) cognate to the UUU triplet targeted to the P site. Upon mild UV-irradiation, the mRNA analogues cross-linked preferentially to the 40S subunit, to the proteins and to a lesser extent to the 18S rRNA. Cross-linked nucleotides of 18S rRNA were identified previously. In the present study, it is shown that among the proteins the main target for cross-linking with all the mRNA analogues tested was protein S3 (homologous to prokaryotic S3, S3p); minor cross-linking to protein S2 (S5p) was also detected. Both proteins cross-linked to mRNA analogues in the ternary complexes as well as in the binary complexes (without tRNA). In the ternary complexes protein S15 (S19p) also cross-linked, the yield of the cross-link decreased significantly when the modified nucleotide moved from position +5 to position +12 with respect to the first nucleotide of the P site bound codon. In several ternary complexes minor cross-linking to protein S30 was likewise detected. The results of this study indicate that S3 is a key protein at the mRNA binding site neighboring mRNA downstream of the codon at the decoding site in the human ribosome.